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QHDULQIUDUHG VRXUFH LQWR LWV FRPSRQHQW ZDYHOHQJWKV E\ UHIOHFWLQJ WKH VSHFWUXP IURP DQ RIID[LV IDFHW SRO\JRQ
PLUURUDWDIUHTXHQF\RIN+]:HVSHFLILFDOO\DGGUHVVHGWKHJHRPHWULFDQGUDGLRPHWULFYLJQHWWLQJDVVRFLDWHGZLWKWKH
UHIOHFWHGVSHFWUXPRIIDQ LQGLYLGXDOPLUURUHGIDFHWDQGKRZWKLVPD\LPSRVH OLPLWDWLRQV WR WKH LQFLGHQWEHDPVL]HDQG
KHQFHOHDGWRDORVVLQWKHSRZHUDYDLODEOHIURPWKHVRXUFH,WZDVIRXQGWKDWIRUFHUWDLQFRQILJXUDWLRQVXSWRRIWKH











VSHFLILF LPDJLQJRUPHDVXUHPHQW WDVNRUE WDLORUHG WR VXLWPRUHJHQHUDODSSOLFDWLRQV7KLV VWXG\ IRFXVHGRQ WKH
WHFKQLTXH NQRZQ DV 6ZHSW 6RXUFH 2&7 662&7 >@ VSHFLILFDOO\ DSSO\LQJ WR FDVH E DQG DGGUHVVHV WKH
PHFKDQLFDOPHWKRGE\ZKLFKDEURDGVSHFWUXPRIOLJKWZLWKDVSHFWUDOZLGWKッ膏DQGFHQWUHGDWDZDYHOHQJWK膏頂LVILOWHUHGLQWRQDUURZEDQGZLQGRZVRIZLGWK絞膏ZKLFKDUHVHSDUDWHGIURPRQHDQRWKHUWKURXJKWKHXVHRID6SHFWUDO
)LOWHU 6) FRQVLVWLQJ RI D GLVSHUVLYH HOHPHQW D URWDWLQJ 3RO\JRQ 0LUURU 30 DQG RWKHU RSWLFDO FRPSRQHQWV
DUUDQJHGLQD/LWWPDQFRQILJXUDWLRQ>@
7KUHH NH\ SDUDPHWHUV GHWHUPLQH WKH SHUIRUPDQFH RI 662&7 QDPHO\ WKH D[LDO GHSWK UHVROXWLRQ 絞権 WKH
PD[LPXPD[LDOLPDJLQJUDQJHッ権DQGWKHVSHHGRIRSHUDWLRQLHWKHIUHTXHQF\RIWKHZDYHOHQJWKVZHHS,QWKLVSDSHUZHDUHHYDOXDWLQJWKHHIIHFWRIWKH6)RSWLFDOGHVLJQRQWKHILUVWWZRZKLFKDUHJLYHQE\
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ZKHUHQLVWKHUHIUDFWLYHLQGH[RIWKHVDPSOH
7KHDGYDQWDJHRIDPHFKDQLFDOVHWXSRI WKH W\SHGLVFXVVHG LQ WKLVSDSHU DOORZV WKHDELOLW\ WRGHSOR\ WKH2&7
PHWKRG WR SHUIRUP ODERUDWRU\ LPDJLQJ RQ D YDULHW\ RI VDPSOHV ZLWKRXW WKH LQFRQYHQLHQFH RI UHSODFLQJ NH\










PD\ VXIIHU IURP YLJQHWWLQJ >@ D FRQVHTXHQFH RI WKH OLJKW UD\V VWULNLQJ DQ XQZDQWHG VXUIDFH LQ WKLV FDVH WKH
DGMDFHQWPLUURUHGIDFHWRIthe PM (next to the active facet). The result will be that some light is lost even before its 
XVHG WR VFDQ WKH WDUJHWDQG WKH ORVVZRXOGUHGXFH WKH LPDJHUHVROXWLRQE\ OLPLWLQJ WKHHIIHFWLYHEDQGZLGWKRI WKH
DSSOLHG VSHFWUXP ,W ZDV WKHUHIRUHQHFHVVDU\ WR LQYHVWLJDWH WKLV YLJQHWWLQJ WR DVVHVVTXDQWLWDWLYHO\ WKHGHWULPHQWDO
LPSDFWLWPD\LPSRVHRQWKHV\VWHP
7KHXVHRIDSRO\JRQPLUURUWRSURGXFHDVZHSWVRXUFHSODFHVDIXQGDPHQWDOFRQVWULFWLRQRQWKHIRFDOOHQJWK血態RIWKHVHFRQGOHQVLQDWHOHVFRSLFV\VWHP)LJ7KHPLQLPXPIRFDOOHQJWKLVGHWHUPLQHGE\WKHQXPEHURIIDFHWV券RQWKHSRO\JRQDFFRUGLQJWR 経血態"陳沈津 噺 に ß̇º岫講 券エ 岻 
ZKHUH'LVWKHGLDPHWHURIWKHVHFRQGOHQV7KLVLVEHFDXVHWKHLPDJHVSDFHQXPHULFDODSHUWXUHRIWKHOHQVQHHGVWR
PDWFKWKHDQJXODUVZHHSRIDSRO\JRQIDFHW7KHQXPEHURIIDFHWVRQWKHSRO\JRQJLYHVDQDQJXODUGLVSODFHPHQWSHU
facet that cannot be exceeded by the incident/reflected spectrums angular sweep or else the light returned by the 
SRO\JRQZLOOQRWEHFDSWXUHGHQWLUHO\E\WKHOHQV






7KHH[SHULPHQWDODSSDUDWXVFRQVLVWVRID ILEUHRSWLFDUUD\ DFWLQJDVDQ LQWHUIHURPHWHUZLWKREMHFW	 UHIHUHQFH
DUPVGHWHFWRUDQGDVZHSWVRXUFH7KHVZHSWVRXUFHLVUHDOLVHGE\WDNLQJWKHOLJKWRXWSXWRIDVHPLFRQGXFWRURSWLFDO
DPSOLILHU62$RSHUDWLQJZLWKDFHQWUDOZDYHOHQJWK膏頂 QPDQGVHQGLQJLWWRWKH6))LJ:LWKLQWKH6)WKHFROOLPDWHGVSHFWUXPLVILUVWVSDWLDOO\VHSDUDWHGGLVSHUVHGWKURXJKWKHXVHRIDWUDQVPLVVLRQ
JUDWLQJ7KLV LQWURGXFHVDQDQJXODUGLYHUJHQFHEHWZHHQ WKHQDUURZEDQGV7KHVHEDQGVDUHPDGH WRFRQYHUJHDQG














7KH LQSXW VSHFWUXP WUDYHUVHV VHTXHQWLDOO\ WKURXJK WKH FRPSRQHQWV DV IROORZV WUDQVPLVVLRQJUDWLQJ :DVDWFK













&RQILJXUDWLRQ1R :DYHOHQJWK似仔n= 19) :HLJKW 3RO\JRQ$QJOH飼仔GHJUHHVUHTXLUHGIRUPD[LPL]LQJUHWXUQLQWRILEUH
 QP  
 QP  
 QP  
 QP  
 QP  
 QP  
 QP  
 QP  




)LJXUH  F GHSLFWV WKH IUDFWLRQDO HQHUJ\ GLVWULEXWLRQ IURP WKH FHQWURLG RQ WKH VXUIDFH RI WKH 50 IRU
FRQILJXUDWLRQDWQPDQGDZRUNLQJDQJOHRI7KLVLVWKHFKLHIUD\RIWKHVSHFWUXPDQGLWVKRZVWKH






















7KHEHDPHPLWWHG IURPFROOLPDWRU&KDVDGLDPHWHURIPP+RZHYHUZHXVHGDYDOXHRIPPLQ WKHVLPXODWLRQLQRUGHU WREHFRQVLVWHQWZLWKWKH IDFW WKDWDQDUURZHUUDQJHRIZDYHOHQJWKVLVFRQWDLQHGLQHDFKRIWKH
QLQHFRQILJXUDWLRQV
6LQFHWKH30LVSRVLWLRQHGRIID[LVPHDQLQJWKDWWKHLQFLGHQWOLJKWEHDPGRHVQRWVWULNHHDFKIDFHWRUWKRJRQDOO\

















7KH DVVXPSWLRQ ZH XVHG XQLIRUP SRZHU GLVWULEXWLRQ LQ WKH EHDP LQ RUGHU WR FDOFXODWH WKH SRUWLRQ RI WKH




















7KH UHPDLQLQJ XQYLJQHWWHG OLJKW FRXOG EH VXEVHTXHQWO\ DVVXPHG WR SURSDJDWH VXFFHVVIXOO\ EDFN WKURXJK WKH
WHOHVFRSLF DUUDQJHPHQW IROORZLQJ WKH VDPH WUDMHFWRU\ DV RQ WKH RXWZDUG WULS DQG EH UHFDSWXUHG LQ FROOLPDWRU &KRZHYHU WKH HQFLUFOHG HQHUJ\ LV FRPSXWHG DV D IXQFWLRQ RI WKH HQHUJ\ SURSDJDWLQJ WKURXJK WKH SUHYLRXV VXUIDFH




HGJHV XQGHUJRHV YLJQHWWLQJ )LJXUH  GLVSOD\V WKH LPDJHV VKRZLQJ IDFHW UHIOHFWLRQ D 	 F DQG WKHLU JHRPHWULF




RI WKHVSHFWUXPERWWRPRIVSHFWUXPLQ)LJDQGD ORVVRI!IRUFRQILJXUDWLRQDW WKH ORQJHUZDYHOHQJWK
OLPLWRIWKHVSHFWUXP7KHGLIIHUHQFHRILVGXHWRWKHZD\WKHOLJKWKDVEHHQYLJQHWWHGLQHLWKHUFRQILJXUDWLRQ
&RQILJXUDWLRQ  VHHV WKH OLJKW YLJQHWWHG E\ WKH DGMDFHQW IDFHW DERYH WKH WDUJHW IDFHW ZKLOH FRQILJXUDWLRQ  LV


























DOWRJHWKHU+RZHYHU WKLV ZRXOGKDYH D GHWULPHQWDO HIIHFW RQ WKH VSHHGRI WKH WXQLQJ DV WKH IUHTXHQF\ LV GLUHFWO\
SURSRUWLRQDOWRWKHQXPEHURIIDFHWV7KHUHIRUHDODUJHUUDGLXVRQWKHSRO\JRQVKRXOGEHHPSOR\HGEXWWKLVKDVDQ
LPSDFWRQ LWVPD[LPXPVSHHGGXH WR WKHPDQXIDFWXULQJSUHFHVVLRQUHTXLUHGZKLFKZRXOG LQFUHDVH WKHFRVWRI LWV
production, its fundamental limit being governeGE\WKHSK\VLFVRIWKHPDWHULDOVXVHGDQGWKHDVVHPEO\SURFHVV
$VVHVVLQJWKHEDODQFHEHWZHHQSRO\JRQVL]HDQGVSHHGRIURWDWLRQZLOOEHFUXFLDOLIYLJQHWWLQJLVWREHUHPRYHG
IURP DQ\ SRO\JRQ EDVHG VZHSW VRXUFH VSHFWUDO ILOWHU 6LQFH WKH UDWLR RI WKH EHDP ZLGWKV EHIRUH DQG DIWHU WKH
WHOHVFRSHLVWKHVDPHDVWKHUDWLRRIWKHIRFDOOHQJWKVRIOHQVDQGOHQVWKHFRQVWUDLQWVLPSRVHGE\RXUYLJQHWWLQJ
DQDO\VLVRQWKHEHDPZLGWKDWWKH WHOHVFRSHRXWSXWPD\EHVDWLVILHGWKURXJKDGLIIHUHQWFKRLFHRI WHOHVFRSHOHQVHV
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